In this paper, an effective formula for the calculation of the elementary functions of a quaternion variable obtained using the methods of differential equations. Also the elementary functions are obtained from the quaternion matrices.
Quaternion Algebra


According to Hamilton, quaternion is a mathematical object which we can write in the form [1] , 
Analogue of Euler's Formula
We present an analogue of Euler's formula as an example of quaternion's operations. For this, let us consider quaternion's exponential function in the form:
, 
Matrix Form of Quaternion Algebra
It is interesting to present quaternion multiplication in matrix form [2] . Let , . Then the product of two quaternions gives third quaternion and the resulting quaternion components are defined by the formula (4) 
Matrix Exponential
We apply spectral decomposition of matrix function so that to find matrix exponential.
